It is a commonplace that libraries are growing at an increasing rate and the Society's Library is no exception. For instance, the total number of current journals collected has more than doubled in the last twenty years. With this growth there comes an ever greater increase in volume and complexity of library 'housekeeping' routines.
A few years ago, reports began to appear of the successful introduction first of unit record equipment and then of computers into libraries. One thinks of the report from the University of Illinois, 'Advanced Data Processing in the University Library', for instance, or the series of papers 'Mechanisation in a Medium-sized Medical Library' from Washington University, St Louis. Two common facts began to emerge from the literature. The first is that automation can work successfully for a library and the second is that automating a library is not a simple plug-in operation. Over much the same period, Medlars, the Medical Literature Analysis and Retrieval System which supports and expands Index Medicus, was being introduced. The first computer-produced and printed Index Medicus appeared in August 1964. In this atmosphere, and in the belief that study of and experiment with new library techniques could both benefit the Society's Library and be of interest to others, an approach was made to the Leverhulme Trust seeking support for the work. The Leverhulme Trust generously responded 'Present address: 752 Syracuse Avenue, University City, St Louis, Missouri 63130, USA with a grant to support a Research Assistant for a first period of three years from October 1, 1965. Shortly after this the UK Medlars Service was started at the National Lending Library and with the approval of the Leverhulme Trustees the Research Assistant was encouraged to concentrate on the problems of automating library routines.
Without going into the details of the early surveys and the first work done, it should be recorded that a first proposal for a scheme was presented in January 1966, to be followed in March 1966 by a second report which consolidated the first. These first studies made quite clear that to do further work it was essential to have the ability to record bibliographic and other data in machine-readable form, whether on paper tape or punched cards. Here the timely interest of the McNaughton Foundation greatly supported the Society in the purchase of a Vonomatic tape typewriter which allowed the experiment to proceed.
After the installation of the equipment and the training of an operator, the first library routine to be altered was the production of catalogue cards and ancillary bibliographic records for the new books added to the Library. The introduction of new methods has been reasonably successful and, most important, gave valuable experience in the use of the tape typewriter.
The decision was then made to proceed with the development of the periodical record system. It was decided to use the services of John Laing Computer Service Centre, using an IBM S360 Model 50 computer which can accept paper tape input. Programming support was obtained from Capital Computer Applications Limited. It should be said at once that both John Laing and CCA Ltd were very helpful and have given very freely of their time and advice. In February 1968 Mrs Margaret Kudlick, a programmer from CCA Ltd, started work at the Society writing programs for the system and she has written all the programs with the exception of the paper tape code conversion routine in Program 1 which was written in Assembler Language for the S360 computer. All that is the administrative background to the system. Before going any further into the system we must examine the existing methods and discuss what we wanted to get from a new system. The Society's Library currently takes some 2,600 journals, some titles being duplicated, plus some 570 annual reports. In addition, there are between 5,000 and 6,000 'dead' titles in the system and approximately 800 cross-reference entries, a total of over 10,000 entries.
At present, five records are kept of the periodicals (see Fig 1) . These are a stock card, which records current receipts and claims, a Kardex Location Index with an outline holdings statement, a Kalamazoo current part display rack indicator, individual location indexes in the basement, &c., and the main entry in the library card catalogue. Only one of these records, the stock card, is a 'private', i.e. a staff, record and yet when it is examined it is seen to contain information which is valuable to the user of the Library. An obvious point is that any addition or amendment to the records must be multiplied by the number of records affected, thus causing multiplication of effort in record maintenance.
The first aim of the new system has been to combine all these records into one file, with one updating operation, which would be readily reproduced in any desirable format. It was found that an IBM 2311 Disc Drive has a capacity of 12,000 records per disc pack with a record size not exceeding 530 bytes or characters. Each record has been assigned a maximum length of 524 bytes and there is thus sufficient capacity on one disc pack to allow for expansion for some years to come. This is a technical matter which is not very worrying. There is, however, a very real problem which has to be faced immediately. Does one record the receipt of current parts of journals? If one chooses to ignore them by using open-ended entries assuming tacit addition one is depriving oneself of the very powerful facilities of data manipulation possessed by the computer and is left with an expensive method of making a list, whilst perhaps at the same time maintaining a manual method to record current part receipts.
If, however, the decision is made to record the current receipts in machine form, one straight away gains the advantage of a record which can be automatically monitored by the computer for the production of such lists as claims for missing parts, for instance. It is felt that this latter is an essential part of a periodical system if the integrity of the collection is to be maintained. When performed as manual operations these claims are very time consuming but are still absolutely necessary. If one makes this decision, the difficulty then arises of devising a suitable efficient method of recording the daily receipts. If one has a direct computer interrogation system the record can be updated each day and the information can stay on the file until it is needed by a user, or, indeed, is subsequently amended. The system at this Library, however, and for the present, I suspect, at many others, is based on the idea of monthly batch processing of which the result would be a complete list of all the titles on the file, with the latest additions and amendments, to supersede the list produced in the preceding month. Two needs must be satisfied with a batch process technique. First, the information about current receipts must be captured in machinereadable form and accumulated prior to the computer run and, secondly, the Library must know during the current month which journals have been received. One ingenious method which has been adopted to deal with this problem is to use a computer-produced 'prediction card' for each expected journal part. This card is used both to produce a library list and to update the computer record. This approach was rejected here because of the difficulty of accurately predicting journal behaviour. Before describing the methods adopted here it is necessary to look at the system as a whole.
The basic decisions were that all journal and report records, whether current or dead, would be combined in one file and that the file would be maintained by the addition of current receipt information. The opportunity was taken to code additional data, subject or language, for instance, to expand the record. The system is outlined in Fig 2. The programs, with the one previouslynoted exception, are written in S360 Cobol. Journals are received in the Library and the data from each are punched into paper tape to await the next computer run. On this run, the data are matched with and added to the existing disc file and a new set of records and notices is prepared for use in the Library. The Library has the option of requesting either a full printout of all current and 'dead' titles or a list of current titles, noncurrent second sets to current titles and crossreferences only.
Program 3 is the main file amendment program while the remaining programs produce new lists of library holdings, binding, claims, late arrival and missing parts lists, a subscription list, a new update work list and any select lists which may be required.
The completed punching sheet (Fig 3) illustrates the content of each record. Each record may be up to 524 characters long. Two copies of the same journal are treated as two adjacent records. The record is divided into fields, each field being identified by a field number, each field number being separated from the content of the field by a semicolon. The record is a mixture of fixed length and variable length fields, and each record type will of necessity have a different total number of fields because certain fields will obviously not be applicable to all records. Upper or lower case characters and normal tape correction procedures are acceptable, and certain characters have a unique meaning, for example the use of the degree sign to indicate end of record. Each box on the sheet is identified and the sheet is designed so that the variable length boxes will accommodate the maximum permitted characters typed at 12 per inch, as an early warning device to the operator. All the punching during the file creation period is being done directly from the encoded existing records using a program tape to control the movements of the tape typewriter carriage and to interpolate field numbers. This is quicker than prior copying on to worksheets but it does demand a high standard of operating. Where there are gaps in the sequence of field numbers, this indicates fields generated by and within the computer.
The fields on the punching sheet are identified as follows: It will be noticed that the box designated 'Action' does not have a field number. In Program 3 the computer looks at each incoming record and processes it according to the assigned Action code. In other words, every record carries its own instruction with it, a procedure which allows different action types to be mixed on the input tape. The five permissible actions, which are listed on the punching sheet, are creation, amendment, current holdings update, amend subscription and deletion.
Creation and deletion are self-explanatory whilst the only point of interest in Action 2, amendment, is that it is only necessary to identify the periodical by Fields 1 and 2, then amend whichever field requires alteration. Action 4 is a device for adding supplementary invoice or credit note information to the annual subscription information, in order that a valid comparison may be made when the next annual invoices arrive. Each month, Program 5 prints out a list of all current titles in worklist format, which identifies each title by its reference number and has space for the addition by typing of the volume number, is3ue number, index and publication year of the current issues.
The current holdings update, Action 3, is a method which has been devised to satisfy the two requirements for recording current receipts in a batch system. The assumption is made that any Record Type C is a potential arrival in the Library in any month. Each month, Program 5 prints out a list of all current titles in worklist format. Each morning, the new journal parts will be sorted into alphabetic order. The worklist will be rolled through the carriage in a continuous strip (or split into individual leaves, whichever the operator finds to be more convenient) until the first received journal appears in the typing position. The operator will then copy, both punching and typing, the reference number of the journal from the entry in front of her on the work list. She will then add the bibliographic details from the journal. This procedure is repeated for every journal received that day. As a program tape is used for both carriage control and the interpolation of field numbers and the action code, she will type a maximum of 16 characters per title, that is approximately 2,000 characters per daily update. At the end of this operation the paper tape is stored for the monthly computer run and the typed worklist is used in the Library as a current receipt notification. This worklist is reinserted into the typewriter for use on each subsequent day during the month, until the computer produces a new list on the next monthly run, thus creating a cumulated current receipt list, whilst at the same time creating the necessary machine-readable input. The data on the tape are added, in volume and part number order, to the holding statement of the particular individual record on the tape. It is at this point, in Program 3, that the automatic monitoring of the holdings record by the computer takes place.
The holdings statement has a very rigid format as the following example demonstrates: 1/4-10/1 1NI-2,4X/12N1-2/ (1957-19C8) A slash defines a complete volume or set of volumes, the hyphen indicating completeness. Numbers between the slashes are volume numbers unless the sequence is broken by an 'N' which defines part numbers. 'X' records the receipt of an index to a particular volume. A comma in the holdings indicates a missing part or parts. The first and last dates only are recorded in brackets at the end of the statement. For many of the journals received in the library the procedure is very simple. Journal parts will arrive in order and on time and will merely be added on to the end of the statement whilst the date is altered if necessary. An automatic editing procedure will reduce the size of the statement by removing part numbers and index symbols if the volume is complete and by the use of the hyphen device to link a sequence of completed volumes. Thus in a few years' time the above statement could look like this: 11/4-10/IINI-2,4X/ 12-15/16NI-31(1957 12-15/16NI-31( -1972 When a volume is complete a binding list and a punched binding card, to be used in a separate external binding subsystem, are automatically produced by the computer.
There will, however, be journals whose behaviour pattern is not so consistent. This brings us to consideration of 'claiming' procedures. There are two conditions which stimulate a claim to the agent or publisher for a journal, either when an expected part is late or a part is missed from the sequence. This system is designed to respond to both conditions. 'Lateness' is defined as an index of expected performance measured against the date of arrival of the last part received. In other words, a quarterly journal which had not arrived four months after the last receipt is considered, by the computer, to be 'late'. This is calculated by automatically totalling, in Field 17, the non-receipt count, that is, the number of months that have elapsed since the last part was added. Each month, in Program 4, Field 17 and Field 16, the frequency code, are examined and if a late condition is revealed a warning notice is printed and the count reset to zero to start monitoring the next part. At the same time a 'W' is added to the holding statement to inform the library staff and users that the journal is late and that some action is being taken. This sequence of events would appear in this order:
missing. In other words, if the holding statement records Nos. 1 and 2, and No. 5 arrives, the question is, where are Nos. 3 and 4? In this system, when adding a part to the holdings the computer automatically checks that it is the next successive part, or volume and part in the case of a completed volume, whether or not the journal maintains a running or continuous part number. If it is not the next part, a claim letter is automatically prepared and a 'C' added to the holdings statement at the appropriate place. A claim is considered to be stronger than a warning notice and claims would be made as a routine whereas warning is primarily an alerting device. If, in the case of ajournal which has been noted as a warning, another month should pass without the journal arriving, the warning would be upgraded to a claim and the holdings statement altered accordingly.
There are two additional small points. When a part which has been warned or claimed is received in the library the part number replaces the 'W' or 'C' in the holdings statement. Indexes are claimed if they have not been received by the time the next-but-one volume has started to arrive in the Library. In the next example the index for Volume 12 and part-number Volume 13, No. 3 have been claimed whilst Volume 14, No. 3 has been warned as being late: /1/4-10/1 I N 1-2,4X/ 12N 1-4C/ 13N 1-2C4X/ 14N1-2W/ The Society's Library participates in the duplicate journal exchange schemes and if a missing part which has been claimed fails to arrive after two further volumes have been received the 'C' which marks the claim in the holdings is replaced by a comma and a notice is printed out which is then filed with the Library's list of desiderata. At the commencement of the system, a full list of wants for current titles, that is, a mirror image of the holding statement, will be prepared automatically by the computer.
There are certain difficulties during the implementation and file creation period, particularly If the expected journal, or one greater than it, arrives, the non-receipt count is reset to zero to monitor the next part irrespective of the number reached by the count.
If a part which is greater than the expected part arrives, this obviously indicates that a part is with regard to current journals. It is impossible to keep daily track of current receipts during the data preparation phase. Instead, the program is written so that when the first Action 3 data are added to the holdings statement the assumption is made that the difference between that part and the last part punched is a complete holding and the new holdings statement is written to indicate this. For example, when adding Vol. 11, No. 2, 1970 , to the following holding statement: /1-6/8/(1960-1967), it becomes: /1-6/8-10/1 N1-2/ (1960) (1961) (1962) (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) During the period in question the present manual recording and claiming procedures are maintained. It must be stressed that this particular operation is performed once only for each current holding statement. require some minor modification but otherwise the main programming effort is complete. Data preparation for the file creation routines has started and it is hoped to run the system with 500 titles during the evaluation stage of the experiment. There is one important point which must be emphasized. This system is being developed in a commercial environment. Full commercial rates are being paid for both computing and programming facilities and the absence of any hidden subsidy such as cheap computer time will, we hope, lead to a realistic assessment of the cost of both implementing and maintaining such a system. Two additional types of output will be obtained from the system. A monthly subscription comparison routine which computes and lists increases or decreases in the subscription rates is the first. The second is the ability to select and print lists of journals which satisfy specified criteria from the information encoded in the record. I have described those outputs from the system which are of prime interest to the librarian. For the reader the main output will be copies of a computer printout which will replace the familiar Kardex and Display Location indexes. The printout will include all the information about the journal and give much that is presently treated as 'private' information. The present state of development of this system is that Programs 1-6 are written and have been tested with a small quantity of data. Programs 3-4 which are the main working programs, still sufficiently flexible to allow for the individual quirks of periodical behaviour whilst simultaneously easing the monitoring of the collection and improving the quality of the records, not only as records, but as positive guides to the Library in assessing both its strengths and its weaknesses.
We believe that what we have already learnt from the experiment can be of interest to other libraries and that we are now at a point where their comments and criticism can help us in our evaluation of the system.
That is work for the future and the generous extension of their original grant by the Leverhulme Trustees has given us support for this.
